Objectives-Hairdressers are exposed to many irritative and allergenic substances capable of causing occupational respiratory symptoms and diseases. The self reported prevalence of respiratory symptoms and diseases was studied, and the risks among hairdressers compared with saleswomen was estimated. Methods-A cross sectional prevalence study of respiratory symptoms and diseases was carried out among hairdressers and supermarket saleswomen, with a computer assisted telephone interview method (CATI). The These were used to define chronic bronchitis, and asthma, laryngitis, and allergic rhinitis diagnosed by a physician. Results-There was a considerable difference in the prevalence of chronic bronchitis; 6.8% in hairdressers versus 1.9% in saleswomen. The odds ratio (OR) adjusted for age, smoking, and atopy for chronic bronchitis indicated an increased risk of chronic bronchitis (OR 4.8, 95% confidence interval (95% CI) 2.2 to 10.1). No association was found between work as a hairdresser and asthma, laryngitis, and allergic rhinitis. Also the prevalence of rhinitis, rhinitis with eye symptoms, cough with phlegm, dyspnoea, and dyspnoea accompanied by cough was increased among hairdressers. The corresponding adjusted risk ORs were 1.7 (95% CI 1.3 to 2.3) for rhinitis, 1.9 (95% CI 1.4 to 2.6) for rhinitis with eye symptoms, 1.4 (CI 1.1 to 1.9) for cough with phlegm, 1.5 (95% CI 1.0 to 2.2) for dyspnoea, and 1.6 (95% CI 1.0 to 2.7) for dyspnoea with cough.
association was found between work as a hairdresser and asthma, laryngitis, and allergic rhinitis. Also the prevalence of rhinitis, rhinitis with eye symptoms, cough with phlegm, dyspnoea, and dyspnoea accompanied by cough was increased among hairdressers. The corresponding adjusted risk ORs were 1. 7 (95% CI 1.3 to 2.3) for rhinitis, 1.9 (95% CI 1.4 to 2.6) for rhinitis with eye symptoms, 1.4 (CI 1.1 to 1.9) for cough with phlegm, 1.5 (95% CI 1.0 to 2.2) for dyspnoea, and 1.6 (95% CI 1.0 to 2.7) for dyspnoea with cough.
Conclusions-Our results indicate an increased prevalence of upper and lower respiratory symptoms among hairdressers. Allergenic and irritative chemicals in hairdressing are likely candidates explaining the difference found between the hairdressers and controls. Work related reasons should be considered when a hairdresser presents with airway symptoms. Preventive actions are needed to improve the working conditions and personal protection. The prevalence of asthma and other respiratory illnesses and symptoms in populations varies widely according to environmental factors, with occupational exposures being among the most important.' Hairdressers are exposed to a variety of irritative and allergenic substances,2 which can cause airway symptoms and diseases related to work.3 4Hair lacquers and permanent wave solutions can irritate airways and worsen the symptoms of people with reactive airways or asthma.5'-Several case reports have been published on occupational asthma caused by persulphate salts in hair bleaches.'2 16 Henna can also cause asthma.1'17 Polyvinylpyrrolidone in hair lacquers has been suspected of causing alveolitis"' '9 and lung granulomatosis (thesaurosis),20 21 but the results have been controversial and upon closer scrutiny the association is weak or lacking.22 23 Our aim was to study the self reported prevalence of respiratory symptoms and diseases, and to estimate their risk among hairdressers compared with saleswomen.
Subjects and methods
As 96% of the 13 200 hairdressers in Finland were women according to the 1990 census, only women were selected for this study. The study population comprised all the female hairdressers and saleswomen aged 15-54 years, presently living and working in the Helsinki metropolitan area (City of Helsinki, Espoo, Vantaa and Kauniainen, female population 464 000 in 1994). A stratified disproportionate random sample in five-year age groups of 500 female hairdressers and 1000 supermarket saleswomen was drawn from the trade union membership registers. The selection of the control group was based on a similar socioeconomic class as that of the hairdressers. The controls were required not to work on tasks in which the exposure to chemicals or organic materials is known to be substantial. Those controls who had been working previously as hairdressers or did hairdressing as a part time job or at home were also excluded. After removing those who had not been working in their profession within the three months before the study started, the final samples consisted of 440 hairdressers and 915 saleswomen. All participants received a letter stating the purpose of the study before they were contacted by phone. Participation was voluntary. The study protocol was approved by the ethics committee of the Finnish Insitute of Occupational Health.
The study was conducted by a computer assisted telephone interview system (CATI) from February to April 1994. We used the CASES software package for programming the interview protocol.'4 The program was tested in the pilot study and corrected accordingly. All the interviewers received one day of training before the actual study started. Only qualified and experienced interviewers were used. The quality control was performed by monitoring part of the interviews. The interview always followed the preprogrammed question pattern and the answers were simultaneously recorded for further statistical analysis. Open answers were coded by the researchers. The interviews were performed at the most suitable times for the interviewees to guarantee their full participation."
The interviewees were asked about their personal characteristics including atopy and smoking habits, perceived chronic illnesses, medication, previous occupations, type of work, working hours a week, working conditions, personal and professional use of hair products, and use of personal protective devices.
Respiratory diseases were probed with the following questions: Do Outcome variables were self reported symptoms of the upper and lower respiratory tract and respiratory diseases (asthma, laryngitis, and allergic rhinitis) diagnosed by a physician.
The identification of the cases of chronic bronchitis was based on symptoms. A subject had to have cough and phlegm for at least three months of the year, for more than two years, and should not have had asthma diagnosed. '6 Atopy was considered to be present if the subject reported that she had had asthma, allergic rhinitis, or atopic dermatitis at any time in her life.
A subject was defined as a non-smoker if she had never smoked daily for as long as one year. Smokers were defined as subjects currently smoking at least one cigarette, cigar, or pipe each day. In the final analysis, ex-smokers were grouped together with current smokers.
STATISTICAL METHODS
The multivariate logistic regression analyses were used for both respiratory symptoms and diseases to give the odds ratios (ORs) adjusted for age, smoking, and atopy, and the 95% confidence intervals (95% GIs). All calculations were performed with the SAS statistical package. '6 Results Of the study group 60 did not meet the selection criteria, whereas in the control group 85 people were not eligible for the study. The telephone numbers of 60 hairdressers and 204 saleswomen could not be traced. Of the hairdressers, 10 refused to participate in the interview and 15 could not be contacted. The corresponding figures for the saleswomen were 63 and 65. A response rate of 80.5% (355/440) was obtained for the hairdressers and 82.2% (583/709) for the saleswomen.
The hairdressers were younger than the controls. The mean (SD) age of the hairdressers was 31.5 (9.3) years compared with 36 (9.8) years in the control group. The hairdressers and saleswomen were selected from the same geographical area, and they were all city dwellers. About half of the subjects in both groups were current smokers. Never-smokers were overrepresented in the hairdressers' group, whereas the proportion of ex-smokers was higher in the control group. The lifetime occurrence of atopic diseases (asthma, allergic rhinits, and atopic dermatitis) did not differ notably between the study group and controls (table 1).
The prevalences of rhinitis, rhinitis with eye symptoms, cough with phlegm, dyspnoea, and dyspnoea with cough, were significantly higher among the hairdressers than among the controls. The OR for these symptoms varied between 1.5 and 1.9 among hairdressers even Leino, Tammilehto, Luukkonen, Nordman We have shown that hairdressers have a higher risk than saleswomen of chronic bronchitis, asthma-like symptoms, and rhinitis accompanied with irritative eye symptoms. Experimental studies of the harmful effects of hair care chemicals on the airway epithelium provide a likely explanation of the increased prevalence of respiratory symptoms among hairdressers.5-" Although the OR for chronic bronchitis (4.8) was high, the OR for asthma was not increased. When a hairdresser develops asthma she often has to leave her work. The increased prevalence of asthma like symptoms among hairdressers, however, presents the possibility of an increased risk of asthma-a subject for further investigation. Questionnaire studies have their limitations in detecting asthma and chronic bronchitis, as do physicians when diagnosing these conditions. 28 29 In both study groups the prevalence of asthma is close to the estimated prevalence of asthma in the general population in the Nordic countries."0 The prevalence of chronic bronchitis among hairdressers is higher than among all women in the Nordic countries, and very similiar to that which has been reported among non-smoking agricultural women (7.7%) in Finland.'0 31 Our results are consistent with the increased prevalence of respiratory symptoms among hairdressers found in the study of Palmer et al,' who reported abnormal respiratory symptoms consistent with a chronic obstructive lung disorder in 12%, and physician diagnosed chronic respiratory disease in 8% of hairdressers compared with 7.6% and 12%, respectively, among the controls. The difference in respiratory disorders between the study cohort and controls became significant only after the mild cases were included in the analysis.
In conclusion, the study provides some further insights into the pattern of respiratory symptoms among hairdressers. Hairdressers are at increased risk of symptoms of both the upper and lower respiratory tract. Although it is not possible to draw any definite conclusions about the causal relations, it is likely that the increased prevalence of respiratory symptoms results from the occupational exposure to hairdressing chemicals. The prevalence of respiratory diseases and symptoms are unacceptably high. Future studies should focus on the prevention of those respiratory symptoms related to work. Detailed studies on working conditions and exposures in hairdressing salons are needed. 
